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(54) Nutritional composition intended for specific gastro-intestinal maturation in premature 
mammals 



(57) A nutritional enteral composition intended for 
favoring the growth and maturation of non-mature gas- 
tro-intestinal tracts of young mammals, which contains 



as a protein source a mixture of dietary protein hydro- 
lysates and intact proteins being partly in the form of 
bioactive peptides. 
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Description 

Field of the Invention 

(0001] This invention relates to an enteral composi- 
tion cooMinmq peptides in an adapted profile size, bio- 
ridivc peptides intact proteins, and free amino acids in- 
tended tor specific gastro-intestinal maturation in pre- 
mature m.imrrvtls 

Background to the Invention 

(0002) Nutritional compositions based upon hydro- 
xy sates o* proteins such as milk or soy, are commonly 
used m nt^t *mc clinical nutrition and particularly in hy- 
ponflor^onc fctffTuUs and formulas for patients suffer- 
ing tram vrf'Kxs micstnal absorption problems. It is also 
kro*n i3 us* t»ec *T>no acids in nutritional composi- 
tions to* cfc^mpH.' tof patients suffering from particular 
dJ>o«*o* u* vt'Oum such rts inflammatory bowel dis- 
ci^ nf'^t^ti* iiwz ^liort bowel syndrome, and 
the Ukc K. ^> ^Tuno rtcids are used either alone 
or m cenr hi « # * p*otem or protein hydrolysates. 
Proietn rtycr jfy ^uet> c* ties .tmno acid mixtures are al- 
so m.i«r*y uvxj piftcuLtr cases such as allergy to 

Wh0*0 Q'OUxn* 

[0003] Anc^o* nioio*i n using protein hydrolysates 
in nutr **on i* <**c tc tn« Uci that they are more rapidly 
ab?wtwi * m*» r u**trv» itvm whole protein or free ami- 
no *crt* Mr-w»**v*** r rs noi clear whether this faster ab- 
sorption tr^n^irt!cs mo better nitrogen utilisation since 
studios o«r mod out to drfto have provided conflicting re- 
sults (Co*r> v<v<i of/*/ 1994: Endocrinol. Metab. , 30, E 
907 -9 1 4i f ur*x?< th*s interest is in the sense of provid- 
ing a source 0 rtmno acids to meet the general amino 
acids needs c* the patient and not to specifically provide 
for the roods of dividual gastro-intestinal maturation. 

Summary of th« Invention 

[0004] Atcofdmgty on one aspect, this invention pro- 
vides a nutifiorvii enteral composition intended for fa- 
voring the Qtowtn r«nd maturation of non-mature gastro- 
intestinal tracts of young mammals, which contains as 
a proton source n mixture of dietary protein hydro- 
lysates and mtrtci protons being partly in the form of 
bioactrvc peptdes 

[0005] In Uh* composition the dietary protein hydro- 
lysates <ire picfei ibly in the (cm m of a mixture of different 
size peptides free nmino acids or a mixture thereof. The 
dietary protein hydrolysates may be hydrolysates of an- 
imal protons <such as milk proteins, meat proteins and 
egg protons i or vegetable proteins (such as soy pro- 
teins whont photons nee proteins, and pea proteins). 
The preferred source is milk protein. The dietary protein 
hydrolysates enn be used as such or like peptide frac- 
tions isolated 'rom thorn 

[0006] The hyd-orysed proteins may comprise at least 



5 % (by weight, of the total protein content calculated as 
Nitrogen x 6.25) of hydroiysate having a degree of hy- 
drolysis of about 40 and at least 5 % of hydrolysates 
having a lesser degree of hydrolysis. Free amino acids 

5 are preferably in an amount of about 0 to 20 % by weight 
of the total protein content (N x 6.25). 
[0007] The intact proteins may be individual or en- 
riched animal or vegetable protein fractions comprising 
whole milk, caseins, whey proteins, soy proteins or rice 

io proteins, for example. They are preferably in an amount 
of at least about 5 % of the total protein content (N x 
6.25). 

[0008] The intact protein fraction may contain bioac- 
tive peptides such as TGF-02 or a source of bioactive 
15 peptides such as beta-casein liberated in the gut by en- 
zymatic hydrolysis. The final TGF-P2 concentration may 
be in the range of 0.1 to 4 ng/mg total protein : preferably 
about 1 to 2.5 ng/mg. 

[0009] The nutritional composition may also contain 
20 a source of fat and a source of carbohydrates. This com- 
position preferably contains a source of protein provid- 
ing 5 to 30% of the total energy, a source of carbohy- 
drates which provides 40 to 80% of the total energy, a 
source of lipids which provides 5 to 55% of the total en- 
25 ergy, minerals and vitamins to meet daily requirements. 
[0010] In another aspect, this invention provides the 
use of a selected mixture of dietary protein hydrolysates 
and intact proteins being partly in the form of bioactive 
peptides for the preparation of a nutritional enteral com- 
30 position for favoring the growth and maturation of non- 
or pre-mature gastro-intestinal tracts of young mam- 
mals. 

[0011] The nutritional composition also intends to cov- 
er very high nutrient needs for growth and development 

35 during that stage. It ensures optimal digestion and utili- 
zation (for tissue accretion) of the protein source and 
intends to minimize the nitrogen waste of the organism. 
Moreover, a mixture of intact protein, protein hydro- 
lysates, bioactive peptides and free amino acids pro- 

40 vides a better source of amino acids to meet the general 
amino acid needs of the patient in addition to specifically 
favor the maturation of individual organs. 
[0012] Embodiments of the invention are now de- 
scribed by way of example only. 

45 

Detailed Description of the Invention 

[0013] In the specification, the term "degree of hydrol- 
ysis' (DH) means the percentage of nitrogen in the form 
50 of free alpha-amino nitrogen as compared to total nitro- 
gen. It is a measure of the extent to which the protein 
has been hydrolysed. 

[0014] The term bioactive peptide relates to i) a pro- 
tein or peptide present as such in the preparation and 
55 demonstrating specific functional properties or ii) a pro- 
tein or peptide containing an amino acid sequence with 
specific properties, this sequence being liberated in the 
gastro-intestinal tract during the natural process of di- 
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gestion. 

[0015] According to a first aspect of the invention, the 
nutritional composition comprises as a source of protein 
a selected mixture of intact protein being partly in the 
form of bioactive peptides and dietary protein hydro- s 
lysates having a degree of hydrolysis in the range of 
about 5% to about 50% and free amino acids. The non- 
protein nitrogen concentration of the protein source can 
be comprised between 10% and 95% of the total nitro- 
gen. Such protein source maximizes the area of the in- 
testine in which the protein is digested and optimizes 
protein synthesis in the gut and peripheral tissues. 
[001 6] The nutritional composition can also contain a 
carbohydrate source, a fat source, vitamins and miner- 
als 

[0017] The intact protein may be any suitable dietary 
protein tor example animal proteins (such as milk pro- 
teins meat proteins and egg proteins); vegetable pro- 
teins (such as soy protein, wheat protein, rice protein, 
and pen protein); or combinations thereof. Milk proteins 
such casein and whey protein are particularly pre- 
ferred They are preferably in an amount at least of 
Hbout 5 % of the total protein content (calculated as Ni- 
trogen x6 .25). 

Dietary protein in the form of intact protein is found to 
incrodso the rate of muscle protein synthesis as com- 
pared tc protein hydrolysates. 

[0018] The dietary protein hydrolysates may come 
from any suitable dietary protein; for example animal 
proteins (such as milk proteins, meat proteins and egg 
proteins) vegetable proteins (such as soy protein, 
wheat protein, rice protein, and pea protein); or combi- 
nations thereof. Milk proteins such as casein and whey 
protein are particularly preferred. The hydrolysed die- 
tary proteins may comprise at least 5 % (by weight, of 
the total protein content calculated as Nitrogen x 6.25) 
of hydrolysate having a degree of hydrolysis of about 40 
and at least 5 % of hydrolysates having a lesser degree 
of hydrolysis. 

In particular, hydrolysates having a degree of hydrolysis 
of about 1 0% to about 1 5%, are found to increase rela- 
tive weight of the liver as compared to free amino acid 
mixes. Hydrolysates having a degree of hydrolysis of 
about 1 5% to about 25% are found to increase the con- 
centration of protein in the jejunum, the relative weight 
of the jejunum and the rate of protein synthesis in the 
jejunum Highly hydrolysed protein which has a degree 
of hydrolysis of greater than 25% or which contains 
more than 25% by weight of di- and tri-peptides, more 
preferably greater than 30%, is found to increase the 
rate of protein synthesis in the jejunum and the duode- 
num; particularly the duodenum. 
[0019] The dietary protein hydrolysates may be pro- 
duced using procedures which are well known in the art 
or may be obtained commercially. For example, nutri- 
tional formulas containing hydrolysates having a degree 
of hydrolysis less than about 15% are commercially 
available from Nestle Nutrition Company under the 



trade mark Peptamen®. Hydrolysates having a degree 
of hydrolysis above about 15% may be prepared using 
the procedure described in EP 0322589. 
[0020] The dietary protein hydrolysate source may al- 
so be in the form of a mix of free amino acids; preferably 
such that the mix provides a balanced amino acid pro- 
file. Free amino acids are preferably in an amount of 
about 0 to 20 % by weight of the total protein content 
(calculated as Nitrogen x 6.25). 
Dietary protein in the form of a mix of free amino acids 
is found to increase the relative weight of the jejunum 
and the rate of protein synthesis in the jejunum. 
[0021] The source of total proteins preferably pro- 
vides about 5% to about 30% of the energy of the nutri- 
tional composition; for example about 10%toabout20% 
of the energy. The remaining energy of the nutritional 
composition may be provided in the form of carbohy- 
drates and fats. 

[0022] If the nutritional composition includes a fat 
source, the fat source preferably provides about 5% to 
about 55% of the energy of the nutritional composition; 
for example about 20% to about 50% of the energy The 
lipids making up the fat source may be any suitable fat 
or fat mixture. Vegetable fats are particularly suitable; 
for example soy oil palm oil, coconut oil, safflower oil, 
sunflower oil, corn oil, canola oil, lecithins, and the like. 
Animal fats such as milk fats may also be added if de- 
sired. The lipids may also include medium-chain triglyc- 
erides; for example up to about 60 % by weight of lipids 
as medium-chain triglycerides. Fractionated coconut oil 
is a suitable source of medium-chain triglycerides. 
[0023] A source of carbohydrate may be added to the 
nutritional composition. It preferably provides about 
40% to about 80% of the energy of the nutritional com- 
position. Any suitable carbohydrates may be used, for 
example sucrose, lactose, glucose, fructose, corn syrup 
solids, and maltodextrins, and mixtures thereof. 
[0024] Dietary fibre may also be added if desired. If 
used, it preferably comprises up to about 5% ol the en- 
ergy of the nutritional composition. The dietary fibre may 
be from any suitable origin, including for example soy, 
pea, oat, pectin, guar gum, and gum arabic. 
[0025] Suitable vitamins and minerals may be includ- 
ed in the nutritional composition in an amount to meet 
the appropriate guidelines. 

[0026] One or more food grade emulsif iers may be in- 
corporated into the nutritional composition if desired; for 
example diacetyl tartaric acid esters of monodiglycer- 
ides, lecithin and mono- and di-glycerides. Similarly suit- 
able salts and stabilisers may be included. 
[0027] The nutritional composition is preferably enter- 
ally administrable; for example in the form of a powder, 
a liquid concentrate, a ready-to-drink, or a ready-to-ad- 
minister beverage. 

[0028] The nutritional composition may be prepared 
in any suitable manner. For example, it may be prepared 
by blending together the source of dietary protein, the 
carbohydrate source, and the fat source in appropriate 
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proportions. If used, the emulsifiers may be included in 
the blend. The vitamins and minerals may be added at 
this point but are usually added later to avoid thermal 
degradation. Any lipophilic vitamins, emulsifiers and the 
like may be dissolved into the fat source prior to blend- 
ing. Water, preferably water which has been subjected 
to reverse osmosis, may then be mixed in to form a liquid 
mixture. The temperature of the water is conveniently 
about 50°C to about 80°C to aid dispersal of the ingre- 
dients. Commercially available liquefiers may be used 
to form the liquid mixture. The liquid mixture is then ho- 
mogenised; for example in two stages. 
[0029] The liquid mixture may then be thermally treat- 
ed to reduce bacterial loads, by rapidly heating the liquid 
mixture to a temperature in the range of about 80°C to 
about 150°C for about 5 seconds to about 5 minutes, 
for example. This may be carried out by steam injection, 
autoclave or by heat exchanger; for example a plate 
heat exchanger. 

[0030] Then, the liquid mixture may be cooled to 
about 60°C to about 85°C; for example by flash cooling. 
The liquid mixture may then be again homogenised; for 
example in two stages at about 7 MPa to about 40 MPa 
in the first stage and about 2 MPa to about 14 MPa in 
the second stage. The homogenised mixture may then 
be further cooled to add any heat sensitive components; 
such as vitamins and minerals. The pH and solids con- 
tent of the homogenised mixture is conveniently stand- 
ardised at this point. 

[0031] If it is desired to produce a powdered nutritional 
composition, the homogenised mixture is transferred to 
a suitable drying apparatus such as a spray drier or 
freeze drier and converted to powder The powder 
should have a moisture content of less than about 5% 
by weight. 

[0032] If it is desired to produce a liquid composition, 
the homogenised mixture is preferably aseptically filled 
into suitable containers by pre-heating the homoge- 
nised mixture (for example to about 75 to 85 D C) and then 
injecting steam into the homogenised mixture to raise 
the temperature to about 140 to 160°C; for example at 
about 150°C. The homogenised mixture may then be 
cooled, for example by flash cooling, to a temperature 
of about 75 to 85°C. The homogenised mixture may 
then be homogenised, further cooled to about room tem- 
perature and filled into containers. Suitable apparatus 
for carrying out aseptic filling of this nature is commer- 
cially available. The liquid composition may be in the 
form of a ready to feed composition having a solids con- 
tent of about 10 to about 14% by weight or may be in 
the form of a concentrate; usually of solids content of 
about 20 to about 26% by weight. Flavours may be add- 
ed to the liquid compositions so that the compositions 
are provided in the form of convenient, flavoursome, 
ready-to-drink beverages. 

[0033] In another aspect, this invention provides a 
method for increasing protein concentration and synthe- 
sis in the small intestine, the method comprising admin- 



istering to a pre-mature or non-mature mammal an ef- 
fective amount of a nutritional composition containing a 
dietary protein hydrolysates having a degree of hydrol- 
ysis of less than 50 % and intact proteins being partly in 

s the form of bioactive peptides. Further, the dietary pro- 
tein hydrolysate preferably has a non-protein nitrogen 
concentration of at least about 85% of total nitrogen. 
Non protein nitrogen is defined as the nitrogen fraction 
not recovered as a precipitate after acidification. 

io [0034] Preferably the method may be used to treat 
premature or non-mature young mammals to promote 
growth and maturation of the gastro-intestinal tract. Ad- 
ditionally, the method can also apply to situations en- 
countered in clinical nutrition when alterations of the nor- 

is mal growth or turnover of the gut mucosa occur, e.g. af- 
ter long term total parenteral nutrition or malnutrition. 
[0035] The nutritional enteral composition also in- 
tends to cover very high nutrient needs for growth, de- 
velopment and maintenance during those situations. It 

20 ensures optimal digestion and utilization (for tissue ac- 
cretion) of the protein source and intends to minimize 
the nitrogen waste of the organism. The composition 
may also be used for patients with gut mucosa dam- 
mage. 

25 [0036] The amount of the nutritional composition to be 
administered will vary depending upon the state of mat- 
uration or growth of the gut of the mammal. 

Example 1 

30 

Whole protein 

[0037] An amount of 5 kg of whey protein (obtained 
from Meggle GmbH under the trade name Globulal 80) 

35 is dispersed in demineralised water at 55° C to obtain 
protein concentration (NT6.38) of 10% by weight. The 
pH of the dispersion is adjusted by the addition of 1 90 
g of calcium hydroxide and the dispersion is cooled to 
room temperature. The proteins are then dried by 

40 lyophilisation and packaged into metal cans. 

[0038] The whole proteins have a degree of hydroly- 
sis of about 4.41% and a non protein nitrogen concen- 
tration of about 1.1% on the basis of total nitrogen. 

45 Hydrolysate 1 

[0039] An amount of 6.25 kg of whey protein (obtained 
from Meggle GmbH) is dispersed in 50 litres of deminer- 
alised water at 55°C. The pH of the dispersion is adjust- 

50 ed to 8.2 by the addition of 1 .8 litres of 2M Ca(OH) 2 . The 
proteins are then hydrolysed using 30 g of trypsin (Salt 
free pancreatic trypsin which has an activity of 6.8 AU/ 
g and a chymotrypsin content of less than 5% and which 
is obtainable from Novo Nordisk Ferment AG, Dittigen, 

55 Switzerland). The hydrolysis reaction is continued for 4 
hours at 55°C. During the reaction., the pH is regulated 
to 7.4 by the addition of 1 6N NaOH and 0.4N KOH. The 
enzymes are then inactivated by heating the reaction 
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mixture to 80°C and holding the mixture at this temper- 
ature for about 5 minutes. The mixture is then cooled to 
1 6°C. The hydrolysed proteins are then dried by lyophili- 
sation and packaged into metal cans. The hydrolysate 
has a degree of hydrolysis of about 1 4% and a non pro- 
tein nitrogen concentration of about 54.5% on the basis 
of total nitrogen. 

Hydrolysate 2 

[0040] An amount of 6.25 kg of whey protein (obtained 
from Meggle GmbH) is dispersed in 50 litres of deminer- 
alised water at 55°C. The pH of the dispersion is adjust- 
ed to 7.5 by the addition of 1 .6 litres of 1 M Ca(OH) 2 and 
1 62 ml of a solution of 1 .6M NaOH and 0.4M KOH. The 
proteins are then hydrolysed using 50 g of trypsin (ob- 
tainable from Novo Nordisk Ferment AG). The hydroly- 
sis reaction is continued for 4 hours at 55°C. During the 
reaction, the pH is regulated to 7.4 by the addition of 
1.5N NaOH and 0.4N KOH. The enzymes are then in- 
activated and non-hydrolysed protein is denatured, by 
heating the reaction mixture to 90°C and holding the 
mixture at this temperature for about 5 minutes. 
[0041] The mixture is then cooled to 56°C and hydro- 
lysed again for 1 hour using 50g of trypsin at 55°C. Dur- 
ing the reaction, the pH is regulated to 7.4 by the addition 
of 1.6N NaOH and 0.4N KOH. The enzymes are then 
inactivated by heating the reaction mixture to 80°C and 
holding the mixture at this temperature for about 5 min- 
utes. The mixture is then cooled to 18°C. The hydro- 
lysed proteins are then dried by lyophilisation and pack- 
aged into metal cans. 

[0042] The hydrolysate has a degree of hydrolysis of 
about 17.3% and a non protein nitrogen concentration 
of about 65.9% on the basis of total nitrogen. 

Hydrolysate 3 

[0043] An amount of 6.25 kg of whey protein (obtained 
from Meggle GmbH under the trade name Globulal 80) 
is dispersed in 50 litres of demineralised water at 55°C. 
The pH of the dispersion is adjusted to 7.5 by the addi- 
tion of 1 .6 litres of 1 M Ca(OH)2 and 162 ml of a solution 
of 1.6M NaOH and 0.4M KOH. The proteins are then 
hydrolysed using 250 g of Alcalase 2.4L (EC 940459 - 
obtainable from Novo Nordisk Ferment AG). The hydrol- 
ysis reaction is continued for 4 hours at 55°C. For the 
first hour of the reaction, the pH is regulated to 7.6 by 
the addition of 1 .6N NaOH and 0.4N KOH. 
[0044] An amount of 250g of Neutrase 0.5L (obtaina- 
ble from Novo Nordisk Ferment AG) is added and the 
proteins are further hydrolysed for 4 hours at 50°C. The 
enzymes are then inactivated by heating the reaction 
mixture to 90°C and holding the mixture at this temper- 
ature for about 5 minutes. The reaction mixture is then 
cooled to 55°C. 

[0045] The pH of the reactbn mixture is adjusted to 
7.33 by the addition of 1 .6N NaOH and 0.4N KOH and 



the reaction mixture hydrolysed again for 4 hours using 
100g of pancreatin at 55°C. During the reaction, the pH 
is regulated to 7.5 by the addition of 1 M NaOH. The en- 
zymes are then inactivated by heating the reaction mix- 

5 ture to 90°C and holding the mixture at this temperature 
for about 5 minutes. The mixture is then cooled to 4°C. 
The hydrolysed proteins are then dried by lyophilisation 
and packaged into metal cans. 
[0046] The hydrolysate has a degree of hydrolysis of 

10 about 35% and a non protein nitrogen concentration of 
about 92.6% on the basis of total nitrogen. 

Example 2 

is [0047] In order to obtain a nutritionnal composition in- 
tended for specific gastro intestinal maturation in pre- 
mature mammals, the following mixture is prepared : 

i) 14.5 g/ 100 g powder total protein content: 

20 

10 % hydrolysate 2 as prepared in example 1, 
40 % hydrolysate 3 as prepared in example 1, 
50 % intact proteins (containing 1 ppm TGFp2), 

25 ii) 26 g/ 100 g powder of fat: 

40 % medium chain triglycerides 
60 % long chain triglycerides 

30 iii) 53.6 g/ 100 g powder carbohydrates 

65 % lactose 

35 % maftodextrins 

35 rv) and vitamins, minerals to meet daily require- 
ments. 



Claims 

40 

1 . A nutritional enteral composition intended for favor- 
ing the growth and maturation of non-mature gas- 
trointestinal tracts of young mammals, which con- 
tains as a protein source a mixture of dietary protein 

45 hydrolysates and intact proteins being partly in the 
form of bioactive peptides. 

2. A composition according to claim 1 , wherein the di- 
etary protein hydrolysates are in the form of a mix- 
so ture of different size peptides, free amino acids or 

a mixture thereof. 

3. A composition according to claim 2, wherein the di- 
etary protein hydrolysates contain at least about 5 

55 % (by weight, of the total protein content calculated 
as Nitrogen x 6.25) of hydrolysate having a degree 
of hydrolysis of about 40 and at least about 5 % of 
hydrolysates having a lesser degree of hydrolysis. 
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4. A composition according to claims 2 or 3, wherein 
free amino acids are in an amount of about 0 to 
about 20 % by weight of the total protein content 
(calculated as Nitrogen x 6.25). 

5 

5. A composition according to any of claims 1 to 4, 
wherein the intact proteins are in an amount of at 
least about 5% by weight of the total protein content 
(calculated as Nx6.25). 

10 

6. A composition according to any of claims 1 to 5, 
wherein the intact proteins are milk proteins, whey 
proteins, caseins and bioactive peptides such as 
TGF-P2. 

75 

7. A composition according to any of claims 1 to 6, 
wherein bioactive peptides represent at least about 
0 1 to about 4 ng/mg total protein. 



Use according to any of claims 9 to 14, wherein bi- 
oactive peptides represent about 0.1 to about 4 ng/ 
mg total protein. 

Use according to any of claims 9 to 15, in which the 
nutritional composition contains a source of protein 
providing 5 to 30% of the total energy, a source of 
carbohydrates which provides 40 to 80% of the total 
energy, a source of lipids which provides 5 to 55% 
of the total energy, minerals and vitamins to meet 
daily requirements. 



8. A composilion according to any of claims 1 to 7 20 
which contains a source of protein providing 5 to 
30% of the total energy, a source of carbohydrates 
which provides 40 to 80% of the total energy, a 
source of lipids which provides 5 to 55% of the total 
oncrgy, minerals and vitamins to meet daily require- 2s 
monts. 

9. Use of a selected mixture of dietary protein hydro- 
lysates and intact proteins being partly in the form 

of bioactive peptides as protein source in the prep- 30 
araton of a nutritional enteral composition intended 
for favoring the growth and maturation of non-ma- 
ture gastro-intestinal tracts of young mammals. 

10. Use according to claim 9, wherein the dietary pro- 35 
tein hydroiysates are in the form of a mixture of dif- 
ferent size peptides, free amino acids or a mixture 
thereof. 



11. Use according to claim 9 or 10, wherein the dietary 40 
protein hydroiysates comprise at least 5 % (by 
weight, of the total protein content calculated as Ni- 
trogen x 6.25) of hydrolysate having a degree of hy- 
drolysis of about 40 and at least 5 % of hydroiysates 
having a lesser degree of hydrolysis. 45 

12. Use according to any of claim 9 to 11 , wherein free 
amino acids are in an amount of about 0 to about 
20 % by weight of the total protein content (N x 6.25) 

so 

13. Use according to any of claims 9 to 12, wherein the 
intact proteins are in an amount of at least about 5% 
of the total protein content. 



14. Use according to any of claims 9 to 1 3, wherein the 
the intact proteins are milk proteins, whey proteins, 
caseins and bioactive peptides such as TGF-|52. 
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